Tail regeneration and ependymal outgrowth in the adult newt, Notophthalmus viridescens, are adversely affected by experimentally produced ischemia.
Spinal axons of the adult newt will regenerate when the spinal cord is severed or when the tail is amputated. Ischemia and associated hypoxia have been correlated with poor central nervous system regeneration in mammals. To test the effects of ischemia on newt spinal cord regeneration, the spinal cord and major blood vessels of the newt tail were severed 2 cm caudal to the cloaca as a primary injury. This primary injury severely reduced circulation in the caudal direction for 7 days; by day 8, circulation was largely restored. After various periods of time after primary injury, tails were amputated 1 cm caudal to the primary injury (in the area of ischemia) and tested for regeneration. If the tail was amputated within 5 days of the primary injury, regeneration did not occur. If amputation was 7 days or longer after the primary injury, a regenerative response occurred. Histology showed that in the non-regenerating tails the spinal cord and associated ependyma, known to be important to tail regeneration, had degenerated in the rostral direction. Such degeneration was prevented when tails were first amputated and allowed to form blastemas before the primary injury. The data indicate that the first 5-7 days of blastema formation are particularly sensitive to compromised blood flow (ischemia/hypoxia). It follows that mechanisms must be present in the adult newt to reduce ischemia to a minimum and thus allow ependymal outgrowth and tail regeneration.